MK-801 and phencyclidine act at phencyclidine sites that are not linked to N-methyl-D-aspartate activity to inhibit behavioral sensitization to kainate.
Sensitization to the behavioral effects of intrathecal kainate in mice depends on an accumulation of the N-terminus of substance P in the spinal cord and may reflect similar synaptic activity as that underlying pain transmission. The purpose of this study was to determine whether kainate sensitization, like pain, is sensitive to inhibition by phencyclidine ligands. Doses that selectively inhibit the behavioral response to a single injection of N-methyl-D-aspartate, but not kainate, were established for two non-competitive antagonists, dizocilpine (MK-801) and phencyclidine, as well as two competitive antagonists, D-amino-5-phosphonovaleric acid and (+/-)-3-(2-carboxypiperazin-4-yl)-propyl-1-phosphonic acid, of N-methyl-D-aspartate. Using these doses, we found that 1 nmol of MK-801 or 3 nmol of phencyclidine blocked sensitization to four injections of 25 pmol of kainate administered at 2 min intervals. In contrast, 1.48 nmol of D-amino-5-phosphonovaleric acid and 0.5 nmol of (+/-)-3)2-carboxypiperazin-4-yl)-propyl-1-phosphonic acid failed to alter sensitization to kainate, indicating that activation of N-methyl-D-aspartate receptors is not necessary for kainate sensitization. Haloperidol (1 nmol), a sigma receptor ligand, also failed to inhibit sensitization to kainate, suggesting that the actions of MK-801 and phencyclidine were not produced by a non-selective effect at sigma sites. Together, these data suggest that MK-801 and phencyclidine inhibit behavioral sensitization to kainate via phencyclidine receptors that are not linked to the N-methyl-D-aspartate receptor complex.(ABSTRACT TRUNCATED AT 250 WORDS)